Altered temporal profile of heat shock factor 1 phosphorylation and heat shock protein 70 expression induced by heat shock in nucleus tractus solitarii of spontaneously hypertensive rats.
We demonstrated recently that heat shock (HS)-induced heat shock protein 70 (HSP70) expression in bilateral nucleus tractus solitarii (NTS), the terminal site in the brain stem for primary baroreceptor afferents, confers cardiovascular protection against heatstroke by potentiating baroreceptor reflex (BRR) response. This study evaluated the hypothesis that altered regulation of HSP70 expression may be associated with the heightened susceptibility to heatstroke during hypertension. Spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto (WKY) rats anesthetized with propofol were used. Compared with WKY rats, significant induction in HSP70 or phosphorylation of heat shock factor 1 (HSF1), but not HSF2, in the NTS and potentiation of BRR response in SHR occurred earlier (4 versus 8 hours), reaching peak magnitude sooner (16 versus 24 hours), and declined more rapidly after a brief hyperthermic HS (42+/-0.5 degrees C for 15 minutes). The protection conferred by HS against hypotension and bradycardia during the onset of heatstroke (45 degrees C for 60 minutes), although effective, was less effective in SHR. Microinjection bilaterally into the NTS of the selective protein kinase A (PKA) inhibitor H-89 (100 pmol) or the selective PKC inhibitor calphostin C (100 pmol) significantly attenuated all of the above events induced in SHR by HS. However, only H-89 was effective in WKY rats. An altered temporal profile of HS-induced HSP70 expression or potentiation of BRR response by concurrent activation via both PKA and PKC pathways of phosphorylation of HSF1 in the NTS may be associated with greater susceptibility to heatstroke during hypertension.